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This publication bas been prepared to provide interested persons 
with an abrlged version of the original research report. The study, idille 
in technical educati<m in agriculture, has Implications in all fields of 
technical education. 

The research was specific in nature. The bulk of the past research 
to determine educational needs of worters in non*faxm agricultural Jobs 
has been gldbal in nature, and has been based on survey procedures which 
identified rather broad agricultural and technical competencies. The primary 
emphasis in this study was the extent to which workers with four different 
Job titles In licensed nurseries; namely, general directors, salesmen, 
supervisors, and field workers, needed agriculturally oriented knowledge of 
the same and level as needed by workers in four comparable Jdb titles 
in licensed ornamental horticulture businesses. From these kind of data, 
basic and specialized courses for workers in both types of horticulture 
businesses can be planned. 
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By Boj D* DUIoq 



Statqunt of the PFqibX^ 



Tilt piixpose of the study was to dtttx«^t irtitthtr ttptmtt tad special- 
ised agriculture coox'ses are needed s 



1. For vDzters in nurseries and for voxters In omaaentaX 
liortieulture tusinasses* 



2. For VDzters in each of the priaaxy Job titles in imrseriest 
general director^ salesMa^ supexrisori and field vozker* 



For wrkers in eacli of prlxoaxy ^Ob titles in oxnsBwrt^ 
liortieiilture businesses i general director^ salesaaa^ super* 
visor^ and field vcrlcer* 



If separate and speeialixed courses ars needed^ an additioiial purpoee eas 
to determine tbe content of tbese couxaesa 



Definiticn of the Prctelen 



BOed for tbe Study 



Infomiaticn obtained from available literature indicated tbe fOUeving 
trendss 



!• Tbe nuniber of nurseries licttxsed to grow and P bolesale nursery 
plants in lUinois bas Increased 31*7 per cent during tbe peat 
five years* 



2. Tbe number of dealers licensed to retail nuraary atook la 

Illinois bas increased 25 per cent during tbe past five years* 



Tbexe bas been an increase in tbe number of workers in borti- 
culture fixms^ and Increasing employient opportunities for 
borticultuzml workers in park districts^ golf courses# in esmo- 
tories# on state bigbuiy department staffe# and on institutional 
staffs* 
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Xdeensed nurseries and Licensed Ornamental Bortieulture Businesses# 
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4. 



Presfcnt and projacced manpower utilization data show that 
people in the 15-24 age group who have appropriate marketable 
skills in the ornamental horticultural area will be in demand. 



According to the study, Technic a l Education in and for Rural Areas, 
many horticultural workers need post-nigh school education in hortiwltural 
tectaology . The factor analysis of the data in the Technical Education in 
and for Rural Areas study revealed that general directors, salesmen^ super- 
visors , and field workers needed ability in the same four general areas of 
agricultural knowledge; (1) horticulture, (2) agricultural 
(3) floriculture, and (4) soils. Detailed information is needed regaiding 
items of knowledge within these four rather broad areas before 
programs can be planned for present and prospective workers in nurseries 
and ornamental horticulture businesses. 



Hypotheses 



The preceeding development of the problem produced the following 
null-bysotheses : 



#1. There is no significant difference in the kind of knowledge needed 
be workers studied in licensed nurseries and by workers studied in 
licensed ornamental horticulture businesses in the following four 

areas ; 



a) horticulture 

b) agricultural chemicals 

c) floriculture 

d) soils 



n 



There is no significant difference among the means of groups of 
items of knowledge in agriculture for general directors, salesmen, 
supervisors, and field workers in licensed nurseries in the follow- 
ing four areas; 



a) horticulture 

b) agricultural chemicals 

c) floriculture 

d) soils 



#3 



There is no significant difference among the means of groups of 
items of knowledge in agriculture for general directors, salesmen, 
supervisors, field workers in licensed ornamental horticulture 
businesses in the following four areas: 



a) horticulture 

b) agricultural chemicals 

c) floriculture 

d) soils 



Lloyd J. Phipps, et al., "Technical Education in and for Rural Areas, 

Agricultural Education Division, Vocational and Technical Education 
Department, College of Education, University of Illinois, Urbana, 
Illinois, 1964. pp» 21-24. 













«sis Pgcwgedttg^ fog CcPiiictiiig tlie Study 



Mia Ma.1ox* Hisls in CoMuctlns tha Staiy 

fhe study itnmlved three aajocr tasks: 



li dr^ls^nt of a list of sgrlcultuzml knovledges In 

bsatleultwxep egrieultural cAmbIcsIs^ floriculture^ and soils* 



2 . 



Bag itttserviewing of heed*vorkers In the four Job titles of 
director^ selesaan^ supeivlsorj and. field eoxfcer 
fx-tia a aaiadcoi simple of teenty licensed sureeries and fron a 

isasple of twenty licensed omemental horticulture huslnesees* 
Baeh woater assigned a score to each Itea of knowledge listed on 
a ^pjtts^ioniMiire shoen in the i^ppendlx* The score was to denote a 
to the level of knovledgo needed by the worker* 



3* Thgt statistical analysis of the data to detoxeino the relation- 
ships of the items of knowledge in agriculture: 



a) between workezw in licensed nurseries and in licoused 
ornamental horticulture businesses with ecvpaxUble jcb 

titles* 



b) among workers In licensed nurseries with the following 
Job titles: 



general direetor 
salesman 
supervisor 
field wozkar 



e) among workers in licensed omamental horticultuxe 
businesses with the foUowiag Job titles : 



general direetor 
salesman 
supervisor 
field worker 



the Dependent Yariables 



The instmsaent used in the study contained a list of one^kondrsd items 
of knowledge in the areas of (1) horticulture, (2) agricultuzal ch em ic als, 

(3) floriculture, and (4) soils* The individual items of knowledge were 
developed from the literature aM after consultation with post-hi^ sdhool 
teachers of horticulture, agricultuxal chemicals, floriculture, and soils* 
Final selection of the items of knowledge was based on the investigator's 
jud0Mnt of those most relevant to the Job titles being studied* Ckm?e was 

to build a fuestioEmaixe tbie]C was rsadeble and concise, and thioh could 
be administered* Before the questionaairewii^used in the field, it was 
administered on a trial basis to determine whether the instrument was satis- 
factory for use in the study* 













ymB m IBS or j^CiigjasaitBSlar assigncid to 

’ •awniv*^ C3USS • A fi • 

each Itc^ of ia agri^^iiLtiivse fhe fallwiag l^amtxuotlone were given 

to each 



2< 



need a lmow3.ea.gs of th« activity in your 

uj iifm'SkiMg WiS or BO in coluifln #1 mi the ehaeklists* 

:te W M Qolxmn #1, Indi^sate in celAxan #B the degree 

G'f i«2^iltty n«3t in perfoxioing this activity hy o hech l n g a» b# 

Cc d coiltam #S on the oheoklists: 

j* emsrj ^ 



a) fc?;''/?. (a vho ohedBed a said he needed a basic awareneea 

ssf ®,£tlvlty but did no^ perfom the activity ift hla Job). 

b) I pesffoxm this activity with supervision. 

c) 1 pesKfom this activity without supszvision. 



d) I perfoxn this activity without suparvlsion so veil that 
ay perfomncs nay be us^' 'io instruct others* 



As sabh it€sa of knowledge was trsated independently^ there was, in fact, a 
total of one-hundred dependent varlshl^s* 

In order to test hypothesis |B sad #3# numerical values were assigned 
to workers* responses for each lte» of knowledge in agriculture on the 
foIlQWing basis I 



0 » a ^ response in colusn Id. m the checklist* 

1 « a yes response in coluan flip and a column 2a response on the 

dSS^lste 

2 • a yes response in ebliaia Hdp and column 2b response on the 

cheSJLsto 

3 ■ a ye s r@s 3 ponse in column fdp and a column 2c response on the 

cnSc^sto 

A a a ags response in column and a column |d response on the 

fdSi^ist* 



fhe Selectim the Sample 

For this 0 tudy> a f our-oounty area in north*eaat Illinois, near Ghioago, 
was selscted by the investigator* She counties selected were Bnpigi, Sbne, 
BMikakee, and Bill* fbe four counties were selected beeansc, aeoerdlng to 
hortieoltural axpexts, many large horticulture businesses have bceonc estch«> 

T la gad near large population centers* Further, eduoationaX lesders in 
fubll c echools in urban areas axe beeciyng istereated in developing currieulumB 
to prejjaxe horticulture workara* She author believed that the data used for 
tb.a etudy be ebtained from the area ebaxe new currlculuns in horti- 

culture are most likely to be offered^ 
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Ik t4S> £*ii!ili<?jp IkliSj tli® 

fOaitt 'i^T tSa© l:^3t®X1^;fei<t«a *2tf imrse'ify 

iSt©c;jj; M XUMrd.iiu iis mmml.t;*;'' ’&3/ 4*£ Plant 

MtetstK'/i, J?x« ^ 2 ffx*^:i-eOS. Mstp t¥d 

&«? ®^-^4i;W!.iiG®4 llc3gjaia>.^v^i ®3.1 .xifisea««d 

to rtii}.€l; in Hii;«siSiiSo hcr¥ t© 

otet*,!^ x’?;/:!,'i?jft:d.'?f.s; larg® s'iatsu^ t@ li®;ra .®1.3, of tlast four 

^©fe titrl^sig £toi‘fefeai’^ ?34\1i8eBBftiti^ s'©.^srfi»oj!p|> muM. fitgH •im’SHero 

k£%%j^ ® ,^a:s:’j' tb© »t ii?1^353,fe ICssi.tiv^tse^p X llltt oio 

DcpiyfciiMl ©f tb©«e llceasod 

imxwe^pi^s H;^-, f'i?ii 2 ." ©r mivte csf lapvi t@ tlsi@ gacowi^ of 

nuTio^y stfe%sk,o this list of Uoonsod nwjE^^s’i^® in Xlllnois’ vitli four 

or iioree PAife^liist ©f tbo©® in Wi^iss^g Itelsi^'S^p nwi Hill 

eounti^i^ wm m 2 ^Ui^,a 

»4©^ li^^t i^wfc»lnod licasas^t ©sMueatal kortle^ltm© businesses | 
■ill- fiat'niii; !l^ili'i£aii!, :j;ti Xll:iaois t© afetsll sto«skp flsn Isxidsonsp^s^ end 

InstsU ©r ^tcKsfe© !CblB gr®taj> li©®sis^ 0£scj\ssii^ttl hortl» 

eultursi bu!sl<i©©i}©«6 %f^3 to Include »l 3 r tk®®® 3a tbe four c«aanty nree 

used for t‘la© 'tmi^rse of licens®^l imrs@ri@^» jury froa the Division 

of Plii»t DefsxtSiant of d®«gigns;ted tlae oxnsnentsl 

horbicuXtes) large enough to coBstai.^ tfe® titles of genexml 

dixeetor^ s^t.e5:««5,^ s'?s, provisoes?, end field w®rkt 2 ?« 



A riffey^- «4gfet lieensed nurseri^m ®5s4 licensed oms«* 

Intel hKxdtt^i^^Ckh'iw^’^ vexe located isi litglea of study « fhe two 

lists wex« to tetemlne whether any fis» in both lists* 

Tbs two lists found to be Mutually e*ofesiv#o f'smty fixms^ were xendoaly 

selected trm ®8&©li. «f the two types of horbl^'^^^ito^s Mstue^seSj^ lieensed 
nurseries p and licensed oxnaneatal horticultmri bmg^iaaesses* 



me CoUeotion of ‘the Bata 

me data for this study were c.ouLleoted by tte investigator throned 
fersenal interv.-«je?ws with one-tound*#' iadividuals In the f4a^‘ hruslnesses 
saapled* me investigator eontaoted the h@ad«W'BSflMir^ or wih^fcsr wdtSi seniorityp 
in each of tie job titles of genexml director^ aalesiiaap 8upei»fih«»^ and field 
worker in the licensed nurseries, and In the twenty licensed omsaental 

horticulture businesses selected for s'tudy* m» cfe jectives of the study end 
the instxuBssnt toelijg used wexe eaipilalned to ©a@h worker* At the tisae ©f the 
Intexviewp the ’^orioer was ashed to sssiga • stg©r^s judgsehtally for the itens cf 
knowledge according t© the dixectioas outliAted m the front cover of the . 
instrusant* 



Analytical 

Vhs ®f th» Statistical' Serriees telt and ■the Digital. Cacpntsr 

Center at the 'tOihivexaity of lUinois were availabi^ to the investigator for the 
ansl.^is of the lata for all three iran-ayptheses* Xa thewe analyaes, the 
author wde 'is® ^ the loBoMo .auxiliary efaiiaent and X 3 «N» :lA01'elaetronie 
GOBfuterp 9M m 70S^ eleetronic cGB]poter« 
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three noil*-] 
Ito> 



tov ftte statistical 
-wmt 



the dstsi fhcr each of the 



M V t«)©t fm' dlff^ience In p£^'/]ti©st.te8 was used for 
#1 t '<® e^^hle the a ^^ j ^^' estl^tor to 

dlf^ss^noes existed in the kinds 
a^ivislto^- mM hy wrkers with coapwohle to 

a*A In licensed osawental hortlcoltwo 



yof ite? A smlysls of •mrisnee was 

^ h 3 ^ 5 hjssif> # ensile the Jnvestlgfttor to detemlne vhetBer 

sig£jl 2 'fl».t dif f fS3?ences existed among the' »*to® 

e^.t€sis tow3edge to aga:leulture across the _ 

titto of director, saleisaian, supervisor, and neja 

to lieesset nurseries • 

For 4!^ 8 A «B©«hy«f«jrar ®ml 3 ^is' of variance test was for 
^ ” ^IjaStesls #3 to ®i*ible the lawatlgator to 

sigialttoant diffesj-euees existed among the neaM 
lm©-sfl^dge to agricultoNg across 
■ (Stf ceaet^^ d;te©t®r, salesman, sui^ervlsor, and f iela worKo 
to Xtoensei c?:r*ni3B®nt8l horticu3.tur^ husinesseso 




■ fhif hs^ 'feli'©se major 

of ' major interest, '%h.QB® ‘■'^.i.l.ch will depltot 




ffl? 

|^4£2«S®5W-3*:^^ 



]te COOBld6X®d 
research procedure used#^ 



ito g^<g 5 ^sil the ”z” statistic was signif icy t for t^ of 

the S-haattesi iteas of knowleage J“ 

Sifeis 8 8» tnslaa^S. to sihcw tte ^hod .„_ 

sc«&2?8?^ t@ general directors* The sye pr 

us«^ f <£^ swSdfMag seosee jertalaing to Baleemen, sn®er»l*'»»* 

“ ftoM ws'^^?s:sJ^So 



a. tw ei^matm tte "s" statistic wss s^lflcaat f«w twelw of the 

€BM»hradr©d it«s ©f knowledge to agriculture® 

3, fos Btsegslsoss tte "t" statistic sas slgnlf leant for two of the 

on(B*"lrj.nds? 9 d, 'ltv'€S25.s of knowledge in agriculture o 

Fea? fi«M. wstejps the "s" statistic was rigniflcant for four of 
the «ae»2sKi«s‘®d itsaa of toouOeage in agrlcuxtuw. 



g :aK;a‘rwrnn 



A oswa*t9 s«3P«fe ^ ^ 

^jstsB fsm tjaivewlty of nitoois ilbiaiy and f rat TO»f»ersity 

Nierefllmso 



T 



f .4 






a 

mfi 6ff KSSMMilS 23Sf MfOlOUIOIIIHB VSEB S2<arMSft3fi? V S60RBS 

|Oi #1, A3 n BBOAn *0 Q8ilRI% ©SSSKCOBS XV ^ 

Y ^ i a i ftp n fff f« ggi ^ Sjm X» XdCIEIISQBD BMIOSASi BOMK 6III2CIIAB BBSHDSSSI8 




Xt«i Of naoirlisdge ill A^rlcnatim 



"s" Beoxe f «p Qen oi!^ Piyootoft 
LiGontodT * ' Ueetbea omoMiitol 

HiuniGylGS Savtlcallnixo 

Baaiaesooi 



/ . . ■ 

‘ i 

HDmcMUWW AKBA w Kiowbpgi s 

i. forfondag fieXA osperlMOts vith 
eoltvueol •ftthoasp inseot^ and pest 
eootrtl MBftboda oo«ooo«oo.«®««*o#*»*#*«« B0903 

8# EstabXlslolng and restoiring grass 

on tbs liKsn «**o*o»®«*»o«**»»®o*®«*****® ««<»»«-« 





1.976 



3. 



Tronsplaiittng fruit trees and 
saaSJL fmits «»9»909o««9*oi9«o«o « 00 



i^KJLWS ABM ^ KRgKgggBs 

t* Petemintog use of granular vs Hq^iid , 
agsrieultural ctadoals for weed 

control 99 # 0 *# 9 # 0 «»* 0099900 * 0 «*#** 0 ***** 

j|« Planning weed and insect control pro* 
grains for flowers^ trecs^ and omar 
psntal plants o«9®9o»««<»*9*«***##******« 



6* Applying agricultural cbemicals to 
control diseases and insects oq 
fruits^ vegetsQ»lss^ and flosers •••**••0 « 

/T# Plsxming seasonal grovlng scbsdulss 

^ for flowers and flowering plaatSi 

for custcners to#*#**** - 

8« Selling flowers and flowering plants «•• -•— * 

9« Planting flowers and flowering plants 
for custcniers 

BOCfl AIBA gf 

* .* j » 

loT itotexnlnliie TMatlees aaedcA on 
«eoaiaa&» vIMlife weM* aaA 
2eex«Atl0Ma 



It 9|6 

1.976 

2 . 0 B 3 

8.559 

24 S 5 

8.860 

i .»9 
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TABI£ 1 (continued) 



a) The level of significance vas •O^* 



b) 



For null^hsrpotheslB #1, the sub-hypothesis pertaining to general 
directors ireus: there is no significant difference in the kind 

of knowledge needed by workers studied in licensed nurseries and by 
workers studied in licensed omaaiental horticulture busiliiesses in 
the following four areas: (l) horticulture^ (2) agricultural 

chemicalsi, (3) floriculture, (k) soils. 



c) 



"a" 



score represents the results of the test for the sub- 
hypothesis. Each ”z” score was based on the nuniber of yes re- 
sponses of twenty general directors In licensed nuraeries and twenty 
general directors In licensed oznamental horticulture businesses 
for an Item of agricultural knowledge. The "a” score Is listed 
under the type of horticulture business having the hled^st pro- 
portion of yes responses for that Item of knowledge. 














UBIB 2 



Tiwww aif irarama¥ ja JH A®ICWHPB8B 1031 ■«" 8C0BI8 WM SSailKMn^ 
fOB nmr-lBXB&SSESIS #1, AS H KRttllS 30 OBRAIi SIBBOEOBS 
T.T>m»gm i wfRglirRTBS ASD iH EICBBSBD OBaMBRAli HaKKCOBIDBE B0SIIBS8 



Item at IBiowle^ge to Agriculture 



*« ** Score foy Oeuenl Pl riet^ri 
incensed ' ' UeenM omamml 

jhuPMtriae Bortleultucre 

Buslnesies 



aoroicgiaoHi abba KiiowigpcB i 

lo uentlf:yiiig fruit and vegetdbla 
^wrlatias 

2* Identifying •waarieties of omaaaatal 
plants and trees o»o(>o®ood» 9 oo»*f#**®* 

3« Identifying diseases, Inseets, and 

other pests on fruits and vegetil>les«^ 

ko Planning sanitation practices, and 
disease and tosect control progzens 
for fruits and •vegetables 

5 . Identifying diseases, insects, end 
other pests cai trees and omaaental 
plants 

5» Planning sanitation pmctiees, and 
disease and Insect control progxens 
for trees and omaaental plants •••••• 

7« Performing field experiaents with 
nev varieties of fruits, vegetables, 
cunoamental plants 



•316 



8® Reco^isdng nutrient deficiency 
symptonS o««««o®®®®®®®®®®®®®®****** 

9 ® Planning programs for supplying 
nutrient needs of fruits and vega* 
tables 



l«l^l 6 



»T85 



10. Planning programs for supplying 
nutrient needs of trees and omap 

jQbBUisSI 00# • o e o o o o # d o • • • •• • 

11 ® Applying fertiliser, llmesl^ and 
nitregHt aaterlalB 



•953 

0.000 

. 31 S 



.5BT 



.395 



000000 



000 0 •##♦!!#••• 



•316 



i52T 
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wax 2 (eonttnaed) 



d 



Item of Kbovleage in Agricultuzo 



"i* Scofo CteaofdX ^iapictp^ 
Idealised ommuM 
Amerloo Hjortieultaso 
BnstnoBSts 



apjglCOI ffilHS AE Pd oiy KWOWliEDOS 8 (conbliniod) 

18o Sosflyiiig organic notter to 
•oils 

/ 

13o PlKonlng o landscape design •»••••••• 

Ik. Planning a fruit garden 

15 « Advising custCBiers on desira)3le 
varieties of trees and omsaental 
slirabs^ and their costs 



0*000 

•757 

•964 

0*000 



l6o Estinatlng tlj» and price for land- 
scaping centzaet jobs 




.3^ 


17* Advising cttstomers on landscape 

proiblens .o«. 


— 


1.581 


18. Selling fruit trees and vegetable 

plants ©o.oo**o**«oo®oooo*o*******^*^* 


mmmmm 


•99^ 


19* Selling shrubs, trees, and other 




.52T 


omaaental plants 




20o Growing and care cf sod in the 

nursery *»*#o***®oooooo®oo«®**«^^^*®* 


.3^5 


aaesasesee 


21o Grading and sodding lawns *•***•••••• 


eewssv 


0.000 


22* Pruning omaaiental shrubs and trees* • 


me»«« 


0.000 


23* Pruning and grafting fruit trees and 

SBUlLL fWltLtS o# d 0 • o o 0 o p 0 0 • 0 0 


.99^ 




24* Planting trees and shrubs »•*******•• 




.956 


25* Benoving trees o«.oaooo*oo***»^*^*^^^* 




.633 


26 * performing tree surgery o*. ••*••♦•••• 


— — 


1.266 


27* Identifying weeds in the nufoo^qr or 


mm mmm 


0.000 


28* Controlling weeds in ths nursery or 

XWIB o® • o p 0 • p p p 0 p 0 •• p • 


mmmmm 


0.000 



o 
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TABiai 2 (contlDRied) 



**x" aeoi ^ to Qeneaml Btoectogi 
Lleensea Oxnaatntal 



Itoi of Xboirledgo in Agriculture 



Xileenied 

iUreeriee 



Bortieulture 

Bueiaessee 



■DilflcmiliHB AIBSA 0F 



(contiimed) 



29* Nxlatainlagf adjusting, and earing 
for Mdhanieal etulpaent 



30. n ^ jx< r t« g ae<diaiileal egnipwnt 



o527 

OoOOO 



31« rarfozKLng care of reaidaatial 

and ecHiexclal laims and landaoases 






32* Ferfondng annual care of aaall 

fruits 00000^#O^#OOa9OOOOOOOO # OO## 9 O O 0 



l«9Sl 



33 « Beteralning correct tlae to Blaat 

trees and slmibs ooo00eooo0o o 0 00# 00 0 0 



►725 



3ll>. and burlapfing trees and 

shrubs 00OOO00000 0 0 00 0 O0OO00O00000000 



35» Shiiplng and storing trees and Ahrubs 



O.i 

1«381 



36 * Burvesting and storing fruits and 

vegetsbles o«»»*«oo 0 oo«eoo«o«*e««««** 



37« Qrovlng strai0erries e 00 O0OO000OO00 0 0 



M3 

o 956 



a) fhe level of significance ms o 09 * 



h) For xRill-lmothesla #1^ the sub-harpothesis pertaining ^ 8 ^^ 
directors eass there is no slgnif leant difference in the kind 
of Inofrledge needed hy oorlBirs studied la licensed aursems and 
by eoshers studied in licensed ornb^ntal horticultra hustnesses 



An the f olloifing four areast (1) horticulture^ (2) agricultural 

[e, (4) soils . . . 



(dSnidieiilSf (3) florieulturef 



c^ The **a” score represents the results of the **s” test for the sub- 



hroottesi*. EMb twt Mca 



of twenty general directors in licensed nurseries and twenty general 
direotoore in licensed ornamental horticulture huslnessos fw an iten 
of agricultural knowledge* She **a** score is listed ^under the tsFpe 
of horticulture business hating the highest proportion of jgl 
responses for that iten of knoaiedge. 



d) Only the itens of knowledge in the horticulture area of knowledge 
are included in this shrldged report. 
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of E awlad,^a in .A^rlcialtare for 



^ Hypotheses jfe attd #3 



B^tom be&}ting liypotb^ses #2 and #3» nineteen of Imwledge 

In tfegric!'«jLl^ii:g'$ '^ 3 ts 2 « ftmt th« eaae-h'undi:^. it^/ais of Imowieoge in 

agxdo'isX'tiias^ o uSis© gjj?ofy>.pfrig of ■th® iliciBS of Icnowi^dge nas done to s \ ) ^ 
pcneslbl® tte ' 42 £ 3 <$ otf ^ moTtt powerful statistical test than woj^ld toaye 
possible i£ one ito of knowledge had been tested at a time, 9^ J^) 
itate cnixTie^f^lictfsi planning o A statistical **F" test for the job 
genexml dii^c-te, selesman, supervisor, and field worter <» 

kDOwieage la sgrleultut* wouU Save l»en weak eoB®ared to ?5^L 

A groBP of Itaais of Itnowledge la •«ricultui«c5 m additloa^t considered 
l^mrtlcel to test aeroes ea entire «ea of tooel^ ® 

•s hortlcultore. Such « hetrogeneooB grouping of Itens of ^ * 

•gricultuxe wouXd prohebly prrtuce s<ae slgnlflcyit „ 

hecaase of enrars of cheace.® m the grouping of ff would 

■tteiVti »** group# as large a# possible that eapirlcallr v«M 

be honogeneous* 

The forty Iteas of knowledge in ^3ce f 

orwips; the twenty-two items of knowledge in ehsea^w we^re 

SvlSd into thr^ groups^ the seventeen items of knowledge in p.wic^ture 
were divided into five groups; and the twenty-one items of -5^— 

were divided Into four groups « The slse of the **2^^*^^ ^tbs 

ten items of toOMledge per group, the average being five end three-tenths 

items of agricultural knowledge per group® 

In grouping the items of knowledge in agriculture, the 
and a specialist In agricultural education used a l<^ieal ap^g^h® ^n*v 
grouping was based m% (l) type of activity, and (^)'^level of * 

The items of knowledge In agriculture were first gro^d a., 

activities they Implied « For example, group A iis horticulture conta^eds^ 
items of kaow3^dge in agriculture concerning identlftoation. 
salesmen, sui^rvisors, and field workers ^o used part or all o^ e« 

items of kncwledge would need to understand differences 
plants and be able to point out distinguishing characteristics of p 
helncE identified. !Hils proeedure grouped the items oi Kaowiedge ±u 
thS^TOuld he used hy the workers, ether aotiwity groupings w^ leU^ to. 
(l/^wming^ (2) selecting, b) operatim , (k) deeislMi-ei^SS/ and (5) 

nerfoMtng . 

the groups of items of knowledge ifliieh were determined <m ^ hwie of 
the first were then further Inspected to determine whether tte 

could be further suMivided on the basis of level of 
aanller groups were developed only if 'tee items of kuw^d^ ~®Sndled or 

be associated with the responsibility of a certain 3* ^ 

a certain «~«>-<ri.Mnn of Job titles being studied. For exsQple, poup C 
?n K^Soet^tained f ive items of knowledge in agricul^ dealtog ^te 
UnLcape planning. These five items imply tee teclsiOT-makl^^ planning 
activittes usually associated with general directors and salesmen. 



‘'Allen h. BdwardB, atatistleal Ifeteote for the_jBetevloial S cien<^ Hew York: 
Halt, iHT>^lMa® fa and winatoB® 19bl» PP* 315-329® 



5 




6 

Ibldo 



mm 



mmmm 
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The level of responsibility grouping was based on the rationale tlmt a 
worker who performs the job of general director, salesman, supervisor, or field 
worke r tends to perform certain tasks special to the particular job. That is, 
generaX directors are largely responsible for management, major operating 
decisicsrjs and associated activities; salesmen are 3-argely re sponsible^ for 
sales planning, promotion decisions and associated activities; superv^^ or;.* 
are largely responsible for field and greenhouse opeiation, maintenance 
decisions and associated activities; and field and greenhouse workers are 
large?vy responsible for the operation and performance jobs in the horticulture 

business* 



’Findings for Wull-Hypothesis #2 . : 

For null-hypothesis the ”F; statistic was significant for seventeen of 
the nineteen groups of items of knowledge in agriculture that were stsudied . 
For each group of items of knowledge for which the **P” test was significant, 
the Ihmcan’s Multiple Range Test was applied to determine which of the job 
title group means were significantly different. The shortest significant 
j=? 3 jages were based on significant studentized rajiges for Thmcan’s New Multiple 
Rsoige Test with alpha = .01.° Table 3 is included to show the procedure for 
repoj't-lng the results of the ”P” test for each grcup of items of knowledge in 
agrlcaltyxe for hypothesis The same procedure was used for reporting 

the resuiis of hypothesi.3 



Piiadlngs for Null-H ypothesis #3 : 






For null-hypothesis #3 the ”P” statistic was significant for all of 
tho nineteen groups of agriculture knowledge studied. For each group of 
items of knowledge for which the ”P" test was significant the Duncan’s 

Baxige Test was applied to determine which of the job title group 
significantly different The shortest significant ranges were 
bafSJ'id on significant student ized ranges for Duncan’s New Multiple Range Test 
with ,01.^® 



The Conclusions 



Conel iyions for Hypotheses #1: 

The conclusions for hypotheses ^fl for genera,! directors, ‘salesmen, 
supervisors, and field workers were based on certain piactical decisions as 
well as statistical results. The purpose of the "z” test was, with an alpha 
level of .05, to determine whether differences that could not be accounted 
for by chance existed concerning the items of knowledge m agriculture needed 
by workers with comparable job titles in licensed nurseries and in licensed 
ornamental horticulture businesses. Whether or not an item of knowledge was 
significant, the investigator examined it to deteimine whether that item 
of knowledge was needed by one or both groups of workers being studied. It 




o 
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Allen L. Edwards, Experimental Design in Psychological Research , Chicago! 
•Holt, Rinehart and Winston, 19&3* PP* 13&“l^0 

Ibid., p. 37^* 



a 



o. 



'Ibid., pp. 136-140. 



p. 3T4 
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"r" B&Tios sianncAHE tor ktoihesis #2 tor grcwps op 

o 

HEMS OF KNOWLEDGE IN AGRICUIflIUHE AMONG POOR JOB TITIES IN LICENSED 



NURSERL5S 




Group of Items of 



Kxioirledge' 



General 

Director 



Sales- 

man 



Super- 

visor 



Field Criti- 
Worker cal ”P” 



ftviH 




HORPICULIOBE AREA OF 
KNOWLEDGE ; 

Group A s 

1. Identifying fruit and 
vegetable varieties • • • 

2. Identifying varieties 

of ornamental plants 
and trees 

3. Identifying diseases, 

insects and other 
pests on fruits and 
vegetables 

4* Identifying diseases, 2*791 
insects and other 
pests on trees and 
ornamental plants* •••• 
Recognizing plant 
nutrient deficiency 
symptoms 

6* Identifying weeds in 
the nursery or in the 
lawn**** f ******** 

AGRICUI/rORAL CBEMICALS 
AREA OT KNOWLEDGE ; 

Group A ; 

1* Identifying name and 
function of agricul- 
tural chemicals ******* 

2* Identifying the toxic 
effects of some agri- 
cultural' chemicals on 
hurbicultursJL plants * * 

3. Selecting proper weed- 
lr;ia.es for weed control 
programs* ****** •***••• 2*5o3 



1*541 1*667 -958 2*620 38*866 



g 



,075 1*208 



*333 2*620 83*704 



g 



rnmmmmm 
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ykvat 3 (ecBtiiiusd) 




Group of Items of 
IQdOvledge^ 



Job Title Group lb^ « ^ 

Generml Sties- Super- WelA 

Director ^e*® vleor Worker ctl F Hstlo 



Amcpiaigutfi gacoMs 
ABiA OF oiSBaagaB t 
Xeootlnue 4 ) 



ko Seleetliig proper 
sgrlcultursl ehee- 
letlo for pOLuot 
AlMsee control 
pr ogrens o e 9 e • • o • • • • 
$9 Pluming \ieed and 
Insect control pro- 
ertas for flofiexi* 
trees» iuid omaaen- 

ttl plant8999999990 

6o Planning purchasing 
programs for secur- 
ing agricultural 

chealcals 9 9 9 9 ^ 9 9 9 9 o 

vf^^asm SSI 



Group A s 

1. identifying varie- 
ties of flowers 
and flowering plants 
Identifying diseases. 

Insects^ and other 
pests on flowers and 
flowering p3aat890 9 9 l 9 o 40 

3 * Becognlzlng pCLant nu- 
trient deficiency 
syaptonys on iiowera 
and flowering tflimta 

SOIliS ABBA qP MIDWIBDGB : 

Group B s 

!• Taking soli saaplss# l#>^ 3 d 

2« Testl^ soil saiples 
3 « Testing plant tissue 
(• Reading soil teats* 9 



►970 



>980 9880 896^^0 229I68 



8 



. 8^8 9 >i 88 89630 10 # 83 ^ 
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TABUS 3 (continued) 



a) The significance point uae #05 • 



h) Hypothesis ^ vmss there is no significant difference asumg the 
oeans of groups of Iteiis of knowledge In agriculture f or gener^ 
directors, salesaen, supervisors, and 

nurseries in the following four areas: (l) horticulture, {2} agri- 

cttltuxal chemicals, (3) floriculture, and (a) soils. 



c) The job titles were: (l) general director, (2) salesman, (3) super 

visor, (k) field worker. 



4 ) 



The job title group aaans were the means of the otosei^ s^»s la 
eaOh^group of items of knowledge la agriculture for the job tl-^s 
of general director, salesmaa, supervisor, and field Tto 
bbserved scores within a group of items of knowledge were stasMa 

for each joib title. 



a) The critical "F” was that "F" ratio at the .05 point in ^ rifitht 

of the ”F" curve, to the right of which the F ratlo^was signi- 
ficant* That is, an ”F** rati© larger than the Critical F was 
signifioeat* 



f^ The ”F" ratio was the **F” statistic calculated by dividing the mean 
!SSe^ iSn^he groups of (1) general directors, (2) 8ale«.n, 
(I) rnm^MSoh, and (V) field workers by the mean squ^ withto 

the same four groups. 



g) Those jbb title group means underlined or connected with a line of 
dashes^were found not to differ significantly at the *01 point, 

^ according to Duncan's Hew lAiltiple Bangs Test. 



h) The results of the "F" test for only one group of itaas of kncwrl^e 
la each of the four areas of knowledge in agriculture a» Inciiuded 

in this abridged report. 




m 
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seemed reasonable to the investigator that an item of knowledge should be 
considered as needed by general directors^ salesmen, supearvisors, or field 
workers if as many as six workers in a job gimip said they needed an item of 
knowledge, whether there was or was not a significant difference on the "z” 
test for tliat item of knowledge* 

This criterion of six yes responses out of a possible twenty was 
adopted after a careful examination of the number of general directors, sales- 
men, supervisors, and field workers in licensed nui*series and licensed orna- 
mental horticulture businesses who said they needed each item of knowledge in 
agriculture* From the basic data, histograms were prepared which showed the 
number of general directors, salesmen, supervisors, and field workers in both 
types of horticulture businesses who responded yes for each of the one-hundred 
items of knowledge in agriculture* These histograms Indicated that the fre- 
g.uency of yes responses for general directors, salesmen, supervisors, and field 
workers tended to cluster either above or below six yes responses out of the 
twenty possible* Further, the investigator observed that the workers interviewed 
appeared to hold multi-functional jobs in multi-functional horticulture businesses. 
This vindicated that the chances were high that wox’kere used a variety of agri- 
cultural knowledge in their jobs. 

Because of the foregoing rationale, there appeared to be sufficient 
justification for considering items of knowledge in agriculture as being 
needed by all general directors, or salesmen, or supervisors, or field 
workers, if six or more generai. directors, or salesmen, or supervisors, or 
field workers said they needed the item of knowledge, regardless of 
statistical outccmies* It was believed that this decision would insure that 
currlculums planned from the data would include the items of knowledge in 
agriculture that workers require* 

A* Conclusions Perta ining to G e neral Directors 

^ ■■■■ l~W~T 1 ^^ fcM — 

Based on the data collected and the practical decisions relating to 
the heed for an item of knowledge, the investigator concluded the following: 

1* Eighty-four items of knowledge in agriculture were identified as 
needed by general directors in both licensed nurseries and licensed 
ornamental horticulture businesses. 

a) For seventy-six items of knowledge in agriculture for which 
the ”z” scores were not significant, six or more general 
directors in both licensed nurseries and licensed ornamental 
horticulture businesses said they needed each of the items of 
knowledge • 

h) For eight of the ten items of knowledge in agriculture for which 
the ”z" scores were significant, six or more general directors 
in both licensed nurseries and licensed ornamental horticulture 
businesses said they needed each of the eight items of knowledge. 

2* Six items of knowledge in agriculture were identified as needed by 
general directors in licensed nurseries but not needed by general 
directors in licensed ornamental horticulture businesses* 

a) For one item of knowledge in agriculture, the difference 

between the six or more general directors in licensed nurseries 
who said they needed the item of knowledge and the five or 
fewer general directors in licensed ornamental horticulture 

ERIC 



businesses who said they needed the item of knowledge was wide 
enough to be statistically sig-aiiicant. 

b) For five it-inr. of knowledge in agriculture for which the "z" 
scotes ti.'t '••■Ignif leant , six ov more general directors in 

llcen'Sed nursf^ries said they needed each of the items of know- 
ledge whi3je f ive or fewer general directors in licensed orna- 
mental horti'.rulture businesses said they needed each of the 
items of kriv^t-^'ledg#^. * 

3* Two items of in agriculfcio^ were identified a© needed by 

general in licensed orTiaio.snt6-l horticultujre businesseo 

but not need.e-fl t.v directors x:n xlcensed nurseries* 



k-0 



a) For one of ki:!OwXedge in agri-ciiLturei the difference 

between tb£i olx er more general di.rectors in licensed ornamental 
horticulture cuft messes who ss.ld they needed the item of 
knowl^jdgfe w.'d. five or fewer geneial directors in licensed 
mirser’ieB who aali they needed the item of knowledge was wide 
enough to ho ?.c?^;i;,,ii3iically sign.i.f leant* 

b) For one i:xm of knowledge in agrloalture for which the "z" 

sco:m significant^ b1.k or more general dliactors in 

Xicenseci. '.'o:'o.BmentaX hort.iculture businesses said they needed 
tte * item cf knowledge while five or fewer general directors in 
licensed riarrseries said they needed the item of knowledge* 

Eighii Items of' knowledge in agrie’iltu;re were identified as not 
needed by either of the two groups of general directors studied* 



B. Conclusions Per training to Salasinen 



lia.sied on the dat.a ccU.ected and the practical decisions relating to the 
need for an item of kn.owled.ge, the investigator concluded the following; 



« £veventy-six items of knowledge in agriculture were identified as 
needed by salesmen in both licensed nurseries and licensed oma- 
mental horticulture businesses* 






) For sixty-foui^ items of knowledge in agriculture for which the 
‘ scores were not significant, six or more salesmen in both 

^ . .r. 9 ^ w ■ .P -H -L 



II- « 



licensed nurseries and licensed ornamental horticulture ous messes 
said thev needed each of the items of knowledge. 



b) For twelve of the items of knowledge in agriculture for 
which the “a" scores were significant, six or more salesmen in 
both .licensed nurseries and licensed ornamental horticulture 
businesses said they needed each of the twelve items of knowledge. 



Eight items of knowledge in agriculture were identified as needed 
by salesmen in licensed nurseries but not needed by salesmen in 
licensed ornamental horticulture businesses. For these eight items 
of knowledge in agriculture for which the ”z scores were not 
flcant, six or more salesmen in licensed nurseries said they neede 
each of the items of knowledge while five or fewer salesmen In 
licensed ornamental horticulture businesses said they needed each 
of the items of knowledge. 



m 
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3^ Five Items of knowledge in agriculture were identified as needed by 
salesmen in licensed ornamental hoHicultui'e businesses but not 
needed by salesmen in licensed nurseries* For these five items of 
knowledge in agriculture for which Xhe "z" scores were not significant 
six or more salesmen in licensed ornamental horticulture businesses 
said they needed each of the items of knowledge while five or fewer 
salesmen in licensed nurseries said they needed each of the items 
of knowledge • 

4# Only eleven items of knowledge in agriculture were identified as 
not needed by either of the two groups of salesmen studied. 



C> Conclusions Pertaining to Supervisors 



Based on the data collected and the practical decisions relating to 
the need for an item of knowledge^ the investigator concluded the following. 

1* Fifty-seven items of knowledge in agriculture were identified as 
needed by supervisors in both licensed nurseries and licensed 
ornamental horticulture businesses* That is, for fifty-seven 
items of knowledge for which the "z" scores were not significant, 
six or more supervisors in both licensed nurseries and licensed 
ornamental hoiticulture businesses said they needed each of the 
items of knowledge* 

2. Sixteen items of knowledge in agriculture were identified as 

needed by supervisors in licensed nurseries but not needed by super- 
visors in licensed ornamental horticulture businesses • 



a) For one item of knowledge in agriculture, the difference 

between the six or more supervisors in licensed nurseries who 
said they needed the item of knowledge and the five or fewer 
supervisors in licensed ornamental horticulture businesses who 
said they needed the item of knowledge was wide enough to be 
statistically significant* 



b) For fifteen items of knowledge in agriculture for which the 
scores were not significant, six or more supervisors in 
licensed nurseries said they needed each of the items of 
knowledge while five or fewer supervisors in licensed ornamental 
horticulture businesses said they needed each of the items of 
knowledge* 

3* Six items of knowledge in agriculture were identified as needed by 
supervisors in licensed ornamental horticulture businesses but not 
needed by supervisors in licensed nurseries* 

a) For one item of knowledge in agriculture, the difference 
between the six or more supervisors in licensed ornamental 
horticulture businesses who said they needed the item of know- 
ledge and the five or fewer supervisors in licensed nurseries 
who said they needed the item of knowledge was wide enou^ to 
be statistically significant* 
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b) Bor five items of knowledge in agriculture for which the z 
scores were not significant, six or more supervisors 
licensed ornamental horticulture businesses said they needed 
each of the items of knowledge while five or fewer supervisors 
in licensed nurseries said they needed each of the items o 
knowledge. 

4. Twenty-one items of knowledge in agriculture were identified as 
not needed by either of the two groups of supervisors studied. 



D. Conclusions Pertaining to B^ield Workers 

Based on the data collected and the practical decisions relating to the 
need for an item of knowledge, the investigator concluded the following: 

1. Thirty-six items of knowledge in agriculture were identified as 
needed by field workers in both licensed nurseries and licensed 
ornamental horticulture businesses. That is, for thirty-six itemo 
of knowledge in agriculture for which the "z" scores were not 
significant, six or more field workers in both licensed nurseries 
and licensed ornamental horticulture businesses said they needed 
each of the items of knowledge. 



2. Four items of knowledge in agriculture were identified as needed 
by field workers in licensed nurseries but not needed by field 
workers in licensed ornamental horticulture businesses. 

a) For one item of knowledge in agriculture, the difference 
between the six or more field workers in licensed nurseries 
who said they needed the item of knowledge and the five or 

fewer field workers in licensed ornamental horticulture businesses 
who said they needed the item of knowledge was wide enough to 
be statistically significant. 

b) For three items of knowledge in agriculture for which the "z" 
scores were not significant, six or more field workers in 
licensed nurseries said they needed each of the items of 
knowledge while five or fewer field workers in licensed orna- 
mental horticulture businesses said they needed each of the items 

of knowledge. 

3. Nine items of knowledge in agriculture were identified as needed 

by field workers in licensed ornamental horticulture businesses but 
not needed by field workers in licensed nurseries. 

a) For three items of knowledge in agriculture, the difference 
between the six or more field workers in licensed ornamental 
horticulture businesses who said they needed the items of 
knowledge and the five or fewer field workers in licensed 
nurseries who said they needed the items of knowledge was wide 
enough to be statistically significant. 
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to) W&r Iteaa® <Q£f kstcnrledl^^ lit (ag2l<e’»slt!ia?$ iW the *_ 

seiaa?^ 'wexe se.@fe ssigitiificaxit^ sJje ox* 'Ji®xe field eorfcers , 

3«iG<si'U3ed ©332iiiaBisisi'to!»X Ibiortietiltiiii^ mislaesfe"®* eeid they needed 

etf tlie itesa® knowledge 'iJtiiile five ox* fewer field workere 
in Uxensed nurseries said they needed ea«2h of the items of 



k. ?my-(4&ie items of knowledge in agriculture weite 

not ansedcsd. toy either of the two groups of field workers stxiaiea.* 

Sunary of for lyiotheses #1 

Him emmsiy «^acl:asions for nallrhypotheses #1 that foUo« 7 « ^ 

cn the eonclosians in the four preceding sections relating to eej«^ directors, 
salesiMRi, supervisors, and field woitorso *he investigator conclwded the 
fellowing f^a^ t%.ie data collected s 




Kilrtywt^ item of knowledge in agriculture were needed toy wrkers 
in all four of the Job titles studied In both licensed nurseries 
fMgt 2.i«3@nsed ornsaental horticulture businesses o 



2 * Only m® ife«£ft ®f knowledge in agriculture was needed by workers 
in all four Job titles studied in licensed nurseries but was not 
essential, for the workers In comparable Job titles in licensed 
omswioental horticulture businesses® 

3 # Flv® itasis of knowledge In agricultui:e were needed by the general 

In both licensed nurseries and licensed oman^w 
hccrtJxvalture businesses but wc 3 ce not essential for the other workers 
in these two types of horticulture businesses® 



©ae item ©f knowledge in agriculture was needed by the si^rvisors 
in both Mcensed nurseries and licensed omemental horticulture 
businesses but was not essential for the other workers in these 
two types of horticulture businesses® 

5 ® pmeteen items of knowledge in agriculture were need^ by g^eral 
directors, salesmen, end supervisors in both licensed nur^^es 
and licensed omemental horticulture businesses® These nineteen 
ItABfi Of knowledge were not essential for the field “ 

either of the two types of horbiciature businesses studiode 

60 Twenty-three items of knowleage in agriculture were needed ^ the 
general directors and salesmen in both licensed nurseries a» 
licensed ©mamental horticulture businesses® These twenty>-thpee 
items of knowledge were not essential for supervisors and fleM 
workers in either of the two types of horticultural buaiseBses 

studied® 

7 ® One item of knowledge in agriculture was needed by the emxal 
directors wrd supervisors in both licensed nurseries and licensed 
ernflBDentaJ. horticulture businesses. This item of knowle^ waf 
not essential for salesmen and field workers in either of the two 
bypes of horticultural businesses st\jdied® 



o 
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8 . 



Only one item of knowledge in agriculture was needed by the salesmen 
and supervisors in both licensed irseries and licensed ornamental 
horticulture businesses. This i v ' of knowledge was not essential 
for general directors and field voikei’s in either of the two types 
of horticultural businesses studied. 



Three items of knowledge in agriculture were needed by general 
directors, supervisors, and field workers in both licensed nurseries 
and licensed ornamental horticulture businesses. These three 
items of knowledge were not essential for salesmen in either of 
the two types of horticultural businesses studied. 



10 . 



Two items of knowledge in agriculture were needed by general 
directors, salesmen, and supervisors in licensed nurseries. These 
two items of knowledge were not essential for field worters in 
either of the two types of horticultural biisinesses studied or for 
general directors, salesmen and supervisors in licensed omamental 
horticulture businesses. 



11 . 



One item of knowledge in , agriculture was needed by general directors 
and supervisors in licensed nurseries. This item of knowledge 
was not essential for the salesmen or field workers in licensed 
nurseries or for any of the workers in the four job titles studied 
in licensed omamental horticultural businesses. 



12. One item of knowledge in agriculture was needed by general diractors, 
supervisors, and field workers in licensed niirseries. This item 
of knowledge was not essential for salesmen in licensed nurseries 
or for the workers in the, four job titles studied in licensed oma- 
mental horticulture businesises. 

13; One item of knowledge in agriculture was needed by sal^esmen and 
supervisor^ in licensed nurseries. This item of Imowledge was 
not essential for general directors and field workers in licensed 
nurseries or for the workers in the four job titles studied in 
licensed omamental horticulture businesses. 

14. One item of knowledge in agriculture was needed by general dilators 
and salesmen in licensed omamental horticulture businesses. This 
item of knowledge was hot essential for supervisors and 

workers in licensed omamental horticulture businesses or for the 
workers in the four job titles studied in licensed nurseries. 

15. One item of knowledge in agriculture was needed by salesmen and 
field workers in licensed ornamental horticulture businesses. 

This item of knowledge was not essential for general diractors 
and supervisors in licensed omamental horticulture businesses or 
for the workers in the four job titles studied in licensed nurseries . 

16. One item of knowledge in agriculture was needed by general directors 
and field workers in licensed ornamental horticulture businesses. 
This item of knowledge was not essential for supervisors or s^es- 
men in licensed omamental horticulture businesses or for workers 

in the four job titles studied in licensed nurseries. 




23 






17* Three items of knowledge in agriculture were needed by supervisors 
field workers in licensed ornamental horticulture businesses* 
These three items of knowledge were not essential for general 
directors and salesmen in licensed ornamental horticulture businesses 
or for the workers in the four job titles studied in licensed 
n\irseries* 

18* One item of knowledge in agricultui^ was needed by salesmen, 

supervisors, and fieM workers in licensed ornamental horticulture 
businesses* This item of knowledge was not essential for general 
directors in licensed ornamental horticulture businesses or for 
the workers in the four job titles studied in the licensed nurseries* 

19* Only one item of knowledge in agriculture was a unis^ue need of 
general directors in licensed nurseries. 

20. Pour items of knowledge in agriculture were the unique needs of 
salesmen in licensed nurseries. 

21* Ten items of knowledge in agriculture were the unique needs of 
supervisors in licensed nurseries* 

22* Two items of knowledge in agriculture were the unique needs of 
field workers in licensed nurseries* 

23* Two items of knowledge in agriculture weie the unique needs of 
salesmen in licensed ornamental horbiculture businesses* 

24. Two items of knowledge in agriculture were the unique needs of 
supervisors in licensed ornamental horticulture businesses* 

25. Three items of knowledge in agriculture were the unique needs of 
field workers in licensed ornamental horticulture businesses* 



Conclusions for Hypothesis 



B^ed on the data collected, the investigator concluded the followings 

1. The null-hypothesis was accept sd for two grcw.ps of items of knowledge 
in agriculture, group E in floricultur e and group A in soils. 
Acceptance of the nuU-hypothesis for these two groups of items 
of knowledge in agriculture Indicated it was probable that general 
directors, salesmen, supervisors, and fieM workers used the items 
of knowledge in the groups of items of knowledge in agriculture 
at the same level of ability* 



2. For seventeen groups of items of knowledge in agriculture, the 

statistical evidence indicated tMt the means for general directors, 
salesmen, supervisors, and field workers differed significantly 
among themselves* The evidence also indicated these four significant 
means were from different populations, except in "t^e graips of items 
of knowledge where the Duncan ''s Miltiple Bange Test indicated job 
title means in one or more subsets did not differ significantly. 
Sixteen of the ”F” ratios were significant at the *01 point, ^d 
were to the right of the "F*’ at the *01 point in t^ r^ht tail 
of tbe "F” curve. The seventeenth ”P” ratio was significant at 
the .05 , point, and was to the right of the "F” ratio at the *05 point 
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in the right tail of the ”P" cui*ve. The significant differences 
in the mean levels were indicative of real differences in the 
level of ahility required by general directors, salesmen, super- 
visors, and field workers in licensed nurseries for the items of 
knowledge in these seventeen groups of items of knowledge in 
agriculture • 

3« The differences in the level of ability needed by general directors, 
salesmen, supervisors, and field workers in licensed nurseries 
probably represented differences due to the way the workers used 
these knowledges in their positions* 

The general dire ctors with significantly different means for groups 
of Items of knowledge in eigriculture probably needed a higher level 
of ability because their position responsibilities required them 
to: (l) know the subject matter well, (2) utilize their talents 

to teach others how to perform activities involving the use of 
needed items of agricultural knowledge, (3) utilize certain business 
management and leadership abilities not measured directly by the 
questionnaire • 

The salesmen with significantly different means for groups of items 
of knowied^ in agriculture probably needed a level of ability in 
their position which enabled them to: (l) know the subject matter 

well enou^ to discuss their products and services with the 
customers, (2) plan sales programs, (3) sell their products and 
services • 

The supervisors with significantly different means for groups of 
items of knowledge in agricult\ire probably needed a level of ability 
in their position which enabled them to: (l) know the subject 

matter well, (2) utilize their talents to teach others how to 
perform activities involving the use of needed items of agricultural 
knowledge, (3) utilize certain abilities in the supervision of 
field workers or greenhouse workers • Tirie abilities needed in order 
to supervise workers were not measured directly by the instrument* 

The field workers with significantly differait means for groups of 

of* knowledge in agriculture probably needed a level of ability 
in their position which enabled them to: (l) know the subject 

matter well enough to perform satisfactorily the activities which 
involved the use of needed items of agricultural knowledge, (2) fol- 
low instructions of supervisors. 

4* For these subsets of means for general directors, salesmen, super- 
visors, or field workers where the Duncan *s Multiple Range Test 
indicated no significant differences, the workers in the job titles 
represented by the subset means probably needed the same level of 
ability for the performance of activities Involving the use of the 
items of knowledge in that group of items of knowledge in agri- 
culture* 

Conclusions for Hypothesis #3 : 

Based on the data collected, the investigator concluded the following: 

1* The null-hypothesis was rejected for of the nineteen groups 
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atf i l i t iiF ^ loiavlaSgs in ngrS.fs'ul't^x^ st'Oi^iedo Wtxe all nineteen 
grenqpa ctf iteiia of kaoeleGl^^ the gitatiaticel evidence indicated 
tint tbe for general dlrectorts^ salesmen^ supervisors^ and 

flig^ eorfeBis differed si^lflcantly among themselves « The evidence 
also indicated these four slgnificent means vere fraa different 
pGf|^alatlCQS> except In the groups of items of knowledge where the 
Buncsnoi^s MiXtlple Baage Vest Indicated Job title means In one or 
move subsets did net differ significantly o All nineteen of the 
mtloB feU to tba rS#it of the oOl point in the right tail of 
^ «y« eurvef and veare caosldejed significant at the «01 point* 
Sicpalflcant differences in the mean levels were indicative of real 
dlfferenGes in the level of ability required by general directors# 
Silesnien# supervisors# and field workers in licensed ornamental 
hmrtieulture businesses for the Items of knowledge in the nlneteer 
grpnps of Iteas of knowledge In agriculture* 

2* She differences in the level of ability needed by general directors# 
saXesnen# supervisors# and field workei''S in licensed ornamental 
horticulture businesses probably represented differences due to the 
way they used these knowledges in their positions* 

3* For these subsets of means for dix^etors# salesmen# super- 

visors or field workers where the Buncau’s Multiple Bsuige Test 
lodioated no significant differences# workers in the Job titles 
reps.'esanted by the subset means probably needed the same level of 
abiJ.ity for the 'performance of ae-tlvlti^ss Involving the ^use of 
itsBiB of knowledge in that group af itaBJiS of knowledge^ in 
agriculture * 



Sunanary 



Based on the data preeented far null<-'h:ypotlieBes #1# and #3# the 
Invastlgator concluded that the three nuU'^hypotheses were rejected for certain 
Itaas of knowledge .and for certain group^s of items of knowledges They were 
not rajacted for certain other items of knowledge and groups of items of 
knovladge* Therefore# it appeared that some ba^sie courses and seme specialized 
ocNiraea are needed for general directors# salesman# supervisors# and field 
workers In licensed nurseries and in licensed omameatsl horticulture businesses' 



Two approaches to the curriculum planiied seassed possible; 

1* Separate courses for general directors# salesmen# supervisors# 
and field workers in licensed nurseries# and separate courses for 
general directors# salesmen# supervisors# and field workers in 
ornamental hortic\ilture businesses* If this pKTOcedure 
were followed# these two sets of courses waiM necessitate consider- 
able duplication of subject matter* 

2e 4 aeries of basic courses for workers in both licensed nurseries 
and licensed ornamental horticulture businesses* These basic 
courses would be supplemented with specialized courses as needed* 

a) The basic courses would contain the items of knowledge dn ^ 

needed by workers in two or more of the Job titles 
studied In both licensed nurseries and llceneed ornamental 
horticulture businesses* This core of basic content would be 
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supplemented with specialized courses as needed. 



b) 



The specialized courses would contain the items of knowledge in 
agriculture necessary to meet the unique needs of workers in 
the job titles studied in either licensed nurseries or in 
licensed ornamental horticulture businesses. 



The recommendations for this study follow the second curriculum 
planning approach. 



The Recommendations 



The primary objective of the recommendations will be to indicate how a 
curriculum practitioner might interpret the foregoing data and conclusions 
in the development of courses for general directors, salesmen, supervisors, 
and field workers in licensed nurseries and in licensed ornamental horticulture 
businesses. There may be otlier equally valid ways of interpreting the data 
and organizing courses. The following curriculum suggestions were based on: 



1. Conclusions from statistical results. 



2. The knowledge gained by the investigator in interviewing general 
directors, salesmen, supervisors, and field workers in licensed 
nurseries and in licensed ornamental horticulture businesses . 



3. The investigator's understanding of how courses are planned and 
developed in public schools. 



Two types of courses were recommended! 



1. Basic courses - courses containing content needed by all the persons 
preparing to enter horticultural jobs . 



Specializ ed courses - courses containing items of knowledge in 
agriculture, needed by workers in one, two, or three job titles, 
but not needed by all workers in licensed nurseries or licensed 
ornamental horticulture businesses. These courses will be for 
persons who: (1) are near the end of a one-year, or two-year 

curriculum in horticultural technology , or (2) are employed in 
horticultural jobs and desire to upgrade their abilities in horti- 
cultural technology. 



The following recommended curriculums were organized so that a person^ 
who aspired to hold a general director's position in a licensed nursery or in 
a licensed ornamental horticulture business, could begin with basic courses 
and later enroll in the advanced and specialized courses if qualified as a 
result of successful coursework, job placement, job experience, or promotion. 
The curriculums also permit a person to enroll in basic courses and some of 
the specialized courses designed for certain jobs such as salesman, supervisor, 
or field worker, if the person's goal was one of those jobs. 



The length of the courses would vary with (1) the amount of content, 
(2) the teaching method followed, (3) the frequency of class meetings, 

(4) the amount of time devoted to job placement experience. Some basic ^ 
courses might be taught over a period of one year, while other basic units 
might be grouped together for a one-semester course. Many advanced courses 
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iind 8peci«U.^a<S. atiglit be fxuni ten to thirty hsrarB in lengthy while 

others mi^t be a BaoDtester in length* 

Basic Coarse/:^ 

' — ^ 

Four baBio courses or u nits were leccmnendeda These ccsirses or units 
SMy be"^SEfereOn llt^ or 12th yeari and are for persons aspiring to 

^itions of general, director, salesman, supervisor, or field worker to a 
licensed nursery^ or to a licensed omsmentsl horticulture bustoess* Follow- 
ing ccB^letion of these courses, a person should be quallfi^ to take a 
position as a field worker to a licensed nursery or to a licensed ornamental 
horticulture business to the geographical region of study* The courses 
or units ares 

SASIC BDFTXOUITUBB 1 
BASIC »roXOOIOTHE 2 
BASIC MBICtXTiiHJBAL CIEINIGALS 1 
BASIC SOHiS 1 

Four advanced basic courses or units were reconmended for persons 
aspirSngTo"" thiirSbiTIiv general director, satos^, or 

supervisor to a licensed nursery or in a licensed oinamental horticulture 
business to iim geographical region of study* After completion of 
courses or units, sxd the previous basic courses or units, a person should be 
qusllfied for sn entry position as a supervisor to a licensed nursery or in 
a licensed oraaauieBtal.. horticulture business© These courses or units are. 






1 



2 



Three basic courses w units were recommended for persons 

aspirl^^ 5^mi&“^alesiS"cF‘j^^ director to a licens^ ?^®S7 
or to a lioehsed osnamental horticulture business to tbe geograpihieal re^on 
of study* Aitfar coMipletion of these ccwrees, as well as all the foregoing 
basic courses ©r units, a person should be qualified for an entry pMitl|ro 
as a salesai^n in a licensed nursery or to a licensed ornamental horticulture 

business * 




SOHB 3 

These three swlvunced courses would probably be taught to the 13th or l4th years* 



11 

The pOacesnent of items of knowledge to agriculture to the basic cowea was 
based OB the stsnmary conclusions for null-hypothesis ^§31 presorted on 
pages 21-23 of this report o Items of agricultural knowledge within all 
basic courses are tocluded to the full report available thraij^ TJhlver- 
sity microfilns* 
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Tm wAmutitsA hmaiM «r mits imxm tmmmmiiAisA. f&r pexsons 

of gienei^S cfllcWctor in a IjLcefissd nursery or in ft 
liooQBod onttonentftX liox^iculture businoss In tbe gesogmiftklcaJl roglcox or stndy* 
FoUovlng coBjdLetfioti of the i^eeodlng courses or units listed^ these idvineed 
Oourses or untts^ anci. appropriate on*Job experienee^ ft person should he 
fpftHfled for en ent:£y position fts gsnexftl director of ft hortleulturs 
hiuilness o These courses would probably bo offered in the l^th year^ or fts 
la*servlce courses for appropriate persons e^plo^d in ft licensed nurseiy or In 
ft licensed ornamental horticulture business o 



i^mam 



Ssssiftlltefl Oourses or Units 

Two specislized courses or un its sera roeoneanded as supplementary to 
the biilo cfur^s llSr persons 3esiE3Si employsent field iforherf Supervisor^ 
etlesmi er geaeral director in ft licensed nursery These courses sould 
peiAibly also be offered as eduXt education for employed sorters in licensed 
nurserios* 



SfHOSAXdZBb mmimmm 
8l8QXAia» aoxLB 1 



X 



Tvo speciallgad courses w units sere recoenended for persons desiring 
aapteyment 'te ft wSEerJ supervisory salesmany or general director in a 

ornamental horticulture business* These courses sould probably also 
be offered as adult education for employed sorters in licensed ornamental 
horticult\i 2 e businesses * 



3PbozaI(X2;bd mmimmm 2 

sBxamzEo mmmmas 1 

Two short specialized units sere xeeoBioended for persons desiring 
enplosSi^ as supeaMtsors In lleensed nurseries * These units would probably 
Aso be offered as adult education for persons employed in licensed nurseries* 

BSBciAS3m> mmimmm 3 

Two shoirt specialized units sere xeccmmended for persons desiring 
eaplby5wrir'^*'^nes€X'dS^tors y supervisors y or salesmen in licensed ornamental 
horticulture businesses* These units would probably also be offered as adult 
education for persons esployed in ULc^osed osmamental horticulture businesses* 

gPBOlAXlZSESB BimCOlJfORB k 

smmixmt mmiamms 3 



The placement of items of knowledge in agriculture in the specialized 
courses was based on the sunaary cenciusiens for null-hypothesis yl 
presented on pages 21-23 of this report* Items of agricultural know- 
ledge within all specialized courses are included in the full report 
available throuA^ university nlorefilas* 
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Two specialized units are recommended for persons desiring employment 
as field' Witez^ in licensed ornamental horticulture businesses# These 
units would probably be offered in the 13th or l4th year^ or as adult education# 



SPECIALIZEID BOmilCUITURB 5 
SFBCIALIZED FIORICUIdVBE! 4 
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BBIBg A 

Cheek-“list for tSae OnaaBeniaa Hbrfclealttaffs auad Iteagxy 
Directions s FOR EACH SSAXEMERfs 

1® Indicate idiether you need a knovledge of the actMty in ywir Job, 
by checking or W In colnum #1 on the check-sheets o 

2o If you. snsvered in codunn indicate in coXunn ffiS the degree 
of ability you need in perfoimlng this activity, by cheeking 
aj, ^ or d in eoluian ^ on the check-sheets* 

a. yme (Z do not perform this activity in ay Job)* 

b* X parfoxm this activity vith supervision * 

0 * X perform this activity iilthout supervision* 

d* X perform this activity without supervision so veli that my 
porfoxmanee may be used tio instruct others* 

Thus, if you believe you need a basic knowledge and awareness of m activity 
but do not perform it in your Job, you would cheek IBS in column #1, end a 
(none) in cdLumn |B. Below is a ss^e with the correct response marked i 



(SXJUIFIE) 



Pruning omsmental shrubs and trees** **o 



If you believe you need a basic knowledge 
of the activity, and perform the activity 
without supervision, you would check IBS 
ift^eoluian |$^1, and check column 2^* Below 
is a ssmple with the correct response 
marked: 

(EXINPLB) Adjusting agricultural chem- 
ical ap!i^ication equipnent***** 



If you believe you need a basic knowledge 
of the activity, and can perform it with 
sufficient ability so that your perfboto^ 
anoe is used to train or instruct otharst 
yon would check XB8 in column and 
eheek column Below is a ssa^le with 
the correct response marked: 

(EXAMFUS) Ofading and sodding Isnms****** 



RDODIBBH, CHECK OOXDMR £L FOR BVEHT SZAEBienT* CHECK COMOr ^ RBEB IBB 
lAVX IBS II COXDNII #1* SBIEOT ORLT OBB OF THE FOUR 3w*<X)IIIIIRS DIDIR 

eoxiiioiil^* 
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H0BRDBKIfl!llOEB 

(XMtlalliig ftnits j toxf, wad, omamentia lOants) 



11« IdentlfTlns fruit «nd vegetable yarietiei 

It* ldentlfjyl»8 vaxletles of ornamental iCUntB and txees 

13* Identifying diseases^ Insects, and other pests on 
fxvlts and vegetables 

lli^* Planning sanitation praetlees, ctnd disease and 

Insect control progiens for fruits and vegetables* •• 

15* Identifying diseases. Insects, and other pests 

on trees ornamental plaets p********************* 

l6« Planning sanitation practices, and disease and 
Insect control programs for trees and omamental 
plants********* 0**0 . ** 0 * 0. ***00 *.* 0 . 0 * *.*•*• 

IT* Perfoxnilng field experiments vlth cultural methods. 
Insect, and pest control methods******©*#*********** 

18* Performing field experiments with new varieties of 
fruits, vegetables , and ornamental plants o********* 

19* Rseognlzing plant nutrient deficiency symptoms * • * * * * 

20* Planning programs for supplying nutrient needs of 

fruits ay^ d vegetables o****************************** 

21* Planning programs for supplying nutrient needs of 
trees and ornamental plants e***********************^ 

22* Applying fertilizer, limestone, and nitrogen 

inaterlalSo********»o***o************o*** 

23* Supplying organic matter to soils******** 

24* Planning a landscape design o*********************** 

25 • Plarmlng a fruit garden o****e»e******************«*o 

26* Advising eustomers on desirable varieties of trees 
omsmental shrubs, and their costs o*«******eo*o* 

2To EstiMibliig is$m 10^ eoutraet 

Jobs** 



#L 

Ifeed liAbllltyto 
Khowledge[ Perform 
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Xd»ntlfla«kiaa 



«sgsyz R~ ».^ 



(a) 



l-B 



88 * Mvlalxig elastomers on Xiadseape pl a nn ing problems 

29 * Balling fruit trees and vagetatole plants 

30 . aalling shrubs, trees, and other ornamental plants 

31* Graving and care of sod In the nursery ♦..o...... 

38 * Oxading and sodding lawns 

33© Establishing and restoring grass on the lawno.... 
3b« Pruning ornamental shrubs and trees 
35* Pruning and grafting fruit trees and small fruits 
36 © Planting trees and shrubs®©.®*©©.#©*©**®®®******® 

37 © ilaiovlDg trees * * 

jg© performing tree surgery #••.«©©©#•©©©»***•**•**•* 

39 © Identifying weeds In the nursery or in the lawn.. 

kOo Controlling weeds in the nursery or in the lawn©© 

kl* Hiintaining, adjusting, and oaring for mechaaiaal 
aeuipnent ©©©©o©©©©©©©®©©®**********®**®®®***®**** 

bS © Hapairing mechanical eopiipnent ♦#*#«©o©******®*®®® 

l|-3© Performing annual care of residential and com«* 
meroial lawns and landscapes©©##©****® ©©**©* 

performing annual care of sma l l fruits •©•©******* 

h 5 * Hetorminlng correct time to plant trees and 



46© Balling and hurlapplng trees and shrubs 

47 © and storing trees and shrubs©#©©*©*****® 
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Identification Code 

(3) 



1-D 2-TB 3-4 Firm 5-JT 



48. 



49. 

50. 



Transplanting fruit trees and small fruits.. 

Harvesting and storing fruits and vegetables 
Growing strawberries 



Identification Code 

AGRICULTURAL CHEMICALS IN HORTICULTURE 



1-D 2-TB 3-4 Firm 5-JT 



11 



Identifying name and function of agricultural 
chemicals 



12 . 

13 



Identifying the toxic effects of some agricul- 
tural chemicals on horticultural plants 



Determining proper use of pre-emergence agri- 
cultural chemicals 



14. Determing proper use of post-emergence agri- 
cultural chemicals 



15. Determining the most effective use of new agri- 
cultural chemicals 



16. Determining use of granular vs liquid agricul- 
tural chemicals for weed control 



17. Performing field experiments to develop methods 
of using agricultural chemicals 



18. 



Selecting proper weedicides for weed control 
programs 



19. 

20 . 
21 . 



Selecting proper agricultural chemicals for 
plant disease control programs 



planning weed and insect control programs for 
flowers , trees , and ornamental plants 



Planning purchasing programs for securing agri- 
cultural chemicals 



22 . 



Determining correct rates of application for 
agricultural chemicals 



Need 

Knowledge 


Ability to 
Perform 


NO 


YES 


a 


b 


c 


d 
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Identification Code — — 

1-D 2-TB 3«4 Firm 5-JT 

(4) 



23. Applying agricultural chemicals to control 
diseases and insects on fruits, vegetables 
and flowers ° 



24 



25. 

26. 

27. 

28. 

29, 

30 

31 



30 



> 4 . • 



Applying agricultural chemicals to control 
diseases and insects on trees and ornamental 
plants .... o o . o ... o • 

Applying agricultural chemicals to control 
weeds in the nursery or in the lawn » 

Mixing agricultural chemicals for specific jobs. 

Handling agricultural chemicals safely.... 

Using agricultural chemicals for control of 
woody plants 

Adjusting application equipment.... 

Maintaining application equipment 

operating tractor or power driven equipment 
to apply agricultural chemicals 

Operating hand powered equipment to apply 
agricultural chemicals 






o o 9 • o 



ooooaaaue 



Need 1 

Knowledge | 


, Ab 

; 


ility 

Perfop 


to 
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NO 


YES 


a 


b 
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Identification Cod#^ 



FLORICULTURE 

(Including flowers and flowering plants) 



1-D 2-TB 3-4 Firm ~5-JT 
#1 #2 



11. Identifying varieties of flowers and flowering 

plants 

12. Identifying diseases, insects, and other pests 

on f lenders and flowering plants 

13. Planning sanitation practices, and disease and 

insect control programs for flowers and flow- 
ering plants 

14. Performing greenhouse or field experiments in 
cultural methods, new varieties, or insect an 
pest control , with flowers and flowering plants . . 



Need I' 
Knowledge 


1 Ability to 
1 Perform 


NO 


YES^ 


a 


b 


c 


d 
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Identification Code 



1-D 2-TB 3-4 Firm 5-JT 



(5) 



15. 

16. 



Recognizing plant nutrient deficiency symptoms 
on flowers and flowering plants • 



Planning programs for supplying nutrient require- 
ments of flowers and flowering plants ..... 



O 9 • » 9 



17. 



O 9 • O C 



18. 

19. 

20 . 



o O o • • • 4 



21 . 

22 . 



23. 

24. 



25. 



Planning flower borders and f loricultural land- 
SCdp63 for CUStOinOrS 

Planning and making floral arrangements . . 

Making floral designs and ske^ h6s 

Planning greenhouse schedules for growing 
flowers and flowering plants . 

Planning seasonal schedules for growing flov7ers 
and flowering plants in the nursery ......... 

Planning seasonal growing schedules for flowers 
and flowering plants for customers ....... 

Selling flowers and flowering plants 

Planting flowers and flowering plants in the 

greenhouse ^ 

Planting flowers and flowering plants for 
cus tomers ° ° ° ° ° ° * 






26. Potting flowers and flowering plants.. 

27. Growing hothouse and bedding plants 

Identification Code 






Need 

Knowledge 


Ability to 
Perform 


NO 


YES 


a 


b 


c 


d 
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' 



1-D 2-TB 3-4 Firm 5-JT 



11 . 

12 . 



13. 



SOILS W HORTICULTURE 

Explaining the origin and development of soils . . 

Explaining the characteristics of soil 
(structure and texture) 

Explaining soil acidity, and the function of 
other major plant nutrients 



0O«9»0***‘* 


























EXHiBrr B 

jrag AMALISIS gg VARIAWCE FOR AQRICVlII/TOMj lOIOWLEaXjE 
GROUP A IW LICEIISED HUBSERIES 
HYPQgHESIS ife 



Coluiai 


Source of Variation 


Sum of 
Squares 


dtf 


Mean 

Souare 


P 


B 


Sum of sqioaxes be- 
tween four Job 
gxoups 


2U.>»06 


3 


70.468 


38«866 


C 


Sum of sq,uare8 
vltbln four Job 


863.042 


4T6 


1.313 




D 


Total sum of squares 


10T4.448 


479 








pmicMi*a MUggiE BAMcas test 



Duncan’s Multiple Range Test was applied to each group of items of 

knowledge in agric\atuxe studied for hypothesis #2 and #3 for Which the 

"P" ratio was slgnificant>to detemine which of the Job title group means 

were significantly different* The shortest significant ranges were based 

on significant studentized ranges for Duncan's Mew Miltiple Range Test with 
1 

alpha « .Ol# The Individual calculations for the thirty-six significant 
groups of items of knowledge in agriculture are not given in this report. 
However^ an iUustration is given for agricultural knowledge group A 
in horticulture for hypothesis j|te. 




Researehi pp. cit.^ p. 37^ 



1 

Idwards, 
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EXHIBIT D 



DUNCAN* S MULTIPLE RANGE TEST FOR GROUP A 

IN the horticulture area of knowledge 

HYPOTHESIS #2 



Job Title Group Means 

a c 







(1) 

Field 

Worker 


(2) 

Sales- 

man 


( 3 ) 

Super- 

visor 


(4) 

General 

Director 


Duncan's 

Studentized 

Range 


to 1 


Shortest 

Significant 

Ranges 






.96 


1.54 


1.67 


2.79 








(1) 


.96 


— 


.58 


.71 


1.83 


3.64 


.122 


R * .45 
2 


(2) 


1.54 


— 


--- 


.13 


1.25 


3.80 


.122 


R * .47 
3 


( 3 ) 


1.67 


— 


— 


— 


1.12 


3.90 


.122 


R = .48 
4 



a) 



b) 



c) 



The studentized range is the tabled range with alpha - .ol. Edwards, 
Experimental Design in Psychol igical Research , 0£. c^., p. 374. 

The standard error of the difference is calculated by dividing the 
square root of the mean square within the four job title group means, 
by the square root of the number of scores in a job title group. 



rhe shortest significant range for two, three, or four means is 
obtained by multiplying the studentized range by the standard error 
of the difference. Each difference in the table is significant if it 
exceeds the corresponding shortest significant range. If it does not, 
then it is not significant. The only exception is: no difference between 

two means can be significant if the two means are both contained in a 
subset of means which has a non-significant range. Since 4-1 is the 
range of four means, the difference must exceed .48, the shortest 
significant range for four means; 4-2 is the range of three jeans, uhe 
difference must exceed .47; 4-3 is the range of two means, the difference 
must exceed .45, the shortest significant range for two means. 

Ibid., pp. 136-140 



